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(54) CnOCOB M3rOTOBJlEHWH JlEfiHEPOB 
(57) Abstract: 

Mcnojib30BaHne: o6pa6orKa MeraanoB azBnesmeu. b xiacTHOCTH. o6pa6oTKa ueroAOM xo/ioahoh 
nnacnwecKOtt ^op^au^a. CymKOCTb TOC^pereHKH: rororaanKBaioT &oc W eranH - xpy6y m o6ojiotrKy to 
MaTepaanoB c paarnwiibtM npeACJioM ynpyrocTH. Co6npaK>T ynoMfnryTbie pprajm rryreM ycranoHKH Tpy6bi b 
oSonoMKy c 3a3opoM. flocne ctfopKH ruiaciwecKofi Ae+opMauww noABepraioT Aeranb, M3roTOBJienHyio to 
Merajuia c ucHbnmM npeAenow yrrpyrxjcrn. 2 mi. 



Description [OniicanHe H3o6pcTcnn5iI: 



M3o6pereuHe othocmtch k xcjiojjhom o6pa6oTKe werannoB BJiacnmecKMM A«t>opMHpoBaHMeM h mojkct 6wTb 
Hcnonb3OBaH0, HanpHMep, jxfin M3POTonneH*f« neMHepoB A* IR umjihhaP°b nrraHroBbix He^JTHHbix Hacoooe. 

W3BecTeH cnoco6 H3roTOBneHMH Jieftnepoo. coiviacHO xoropoMy TOHKOcrcHHaH Tpytfa BCTaB/iHerc« u 
o6onoHKy c 3a3opoM |I| Mewfly HapywHoii noBepxnocrbw rpy6bi m BHyrpeHHeH noeepxHocrbio o6onowM 
xo<eeTCR 3a3op. 

HeflocraTKOM npnae^eHHoro cnoco6a hb/ihctch Hajnwue 3a30pa Mea^Y Tpy6oii m o6ojiowkom, npuBo^Hnxepo 
K CHraiemno jkcctkoctm Jiettnepa, a b HCKOTopbix cnyHaax. iianpHMep. npn HororoanetmM mkhmhapob 

He<JrrHHbix uacoooB ro jieioiepoB. 3a3op auamrrenuio cmiaaeT kemcctbo nocneAyiomeH onepauHH 
ynpo^KeHiiH BHyrpcHHeiS noeepxHOCXM UMJinHApa a30TKpoeaHMewi. 

M3BCCTCH cnoco6 n3ToroaneHiwi jiefiHepoB, connacHO Koropovcy HapyjRnyx> noBepxHocrb Tpy6bi m 
BHyrpeHHKDK) noBcpxHOCTb o6ono*noi lraroTaamraaiOT kohotcckhmh |2I HeAOcraTKOM BbnueonncaHHoro 
cnoco6a HBjinercn to, mto oh cjiomnbiA b ocymecraneHWH. CnoraHocrb npzRCTBBivierr M3POToaneHne 
conpnraeMbix noBepxHoereii m6o rpe6yercH crporo cornacoBaxb o^Hoociiocrb kohmmcckom BHyTpeHHew 
noBepxHocTH o6ojiomkh c KoiraMecKoii iiapyxHOM noBepXHOCTbio TpyfSbi. 

TaKme H3BecTCH cnoco6 roroToaaeHMH jiewHepoB, corjiacHo KoropoMy nocne c6opKH xpy6bi c o6ono«*KOH c 
HeKOTopbiM 3a3opow no conpHraeMbD-c noBepxHocTHM. Jieftnep noARepraioT aBTO^peTHpoBaHHio (cM.TaM me 
crp.38) |31 t. c. nnacnwecKOH Ac^opMamiH Tpy6bi c nejibio yerpaHeHHH 303opa uexpy Tpy6oii h o6ojio^ikoh, 
k o/jHODpeneHiioro ynpoMHeHMH Tpy6bi. 

HcnocTaxKOM H3BCCTHoro cnoco6a roroTOBJicHwn ncfiHcpoo nennercn to, trro npn cKpcruicHHM JieftHepoB 
nocpe^CTBOM njiacTOTecKow RefyopyAaupM o^iiofi w3 ^era/ieil Jietoepa (o6ojiomkm hjim xpy6bi), hc 
yMHTbiBaroxcH MexamwecKMe cBOMCTBa MerajmoB. hto He no3B0jraeT oCecne^oiTb KauecTBeimoro. 
6e33a3opHoro cKpenneHHH Tpy6bi c ooojiomkoh h, KaK cnc^cTBwe. npHBOAWT k HM3KOMy KawecToy M3Ae/niH b 
uenoM. 

HanpHMep, npn lororoBneiraM hjuihhapob He4>THHbix raraHTOBbix HacocoB H3 cKpenneHHbix jieftHcpoB, r«e 
Tpyoa H3roTaBJiwBaeTCH W3 BWcoKOjierMpoBaHHOM a3OTHpyeM0H crann, a o6onouKa vc3 HiraKoyrnepo^cTOH 
cranH. H3-3a BbnneyKa3aHHoro He^ocraTKa b nponecce a30TwpoBaHMH uyinvampoQ m3 3a3opa BbiAejinioTCH 
ra3bi, npeaHTCTByKMnwe HopMajibHOMy nporeKauHK) npouecca a30THpoBaHHH. b pe3yjibTaTe ^ero pe3no 
0O3pacraeT speMH a3ornpoBaHitH h chick aeTCfl KanecrBO a3OTnp0BaHHM noeepxHOcrw uwnHHflpa h Hacoca b 
ueJioM. 

3a^aweM K3o6pereHM5i tnmsifrrcsi pa3pa6orKa cnooo6a M3roroBneHWH nefeepoB, o6ecncHHBaK)inero 
Ka^ecTBeHHoe 6e33a3opHoe coeA™eHMe Tpy6bi c o6ojio^kom h noBbuneime >kcctkoctm newHepa. 

VRa3aHHbiH TexHMMecKMM pesyjibTaT flocTHraercH tcm, uto iipw M3roTOBJicHMH jieHHepa, BK/uoMaioinero 
w3roTOBneHwc flByx j\rraji(tit Tpy6bi m o6ojiohkh m coopKM kx jjpyr c APy^" c 3a30 P° M - cornacHO 
H3o6pereHMio ruiacTHuecKOMy Ae<t>opMiipoBaiano noABepraiOT ACTanb. loroToorieHHyio 113 Meranjia c 
MeHbmHM npc^cjiOM ynpyrocrn. 

Pe3yjibTaTOM peineHMH nocraBJieHHOft 3aAauM HBJiHercH to. mto npn B03flewcT buh Ha act an b, 
raroToaneHHyio m Merajuia c MeHbniHM npeflenoM ynpyrocTM Mepe3 nee Mbi B03AeHCTByeM Ha Aerajib c 
6osibiimM npeAenoM ynpyr^ocni. 

nocne chhthh Harpy3KH b A«TanM c MeHbniHM npeAeJioM ynpyrocTM ocraioTCH ocTaTowbie i u i acTMMCCKne 
Ae^pMauww. a A^aJib c 6oJibniMM npeAtuicM ynpyrocTM npHMer cbow nepBOHaMajibHbie pa3Mepbi m 
6e33a3opHO npHJWKer k conpHraeMOH nosepxHocTM ynpyrofi nerrajm. 

Ha 4>ht. I H3o6pa»eH cnoco6 cocamhchhh /iewnepa. b Koropow ooojio^Ka H3POTOBviena H3 Meranna c 
MeubimfM npeAe/iOM ynpyrocTM, a Tpy6a H3roTOBneHa M3 Merajina c oojibiiiWM npeAeJioM ynpyTXxrrw; Ha 
(Jjhp.2 cnoco6 co€AHHeiotH ziewnepa, b KoropoM ooanomta H3POTouncna W3 Meraruia c 6ojibniMM npeAenoM 
ynpyrocTM, a Tpy6a H3roToaneHa M3 MeTaxuia c MeHbuiHM npeAenoM ynpyrocTM. Jleiwepa M3roTaanMBaioT 
cneAyiotyMM o6pa30M . 

nepBOHatianbiio HsrorannMBajor o6anoMKy I. nocne 3aMepa BiiyTpeHHero A MaMe,r P a o6ojiomkm 1 
o6pa6arbiBaioT no Hapy^iuiow iioDepxHOCTM xpy6y 2, o6ecnc^«iBayi rapaHTMpoBaioibiM 3a3op hieyspy 
conpHracMuwH nooepxnocimffl. Ilocne c6opKM ooojiohkm 1 c Tpy6oii 2 Jiewnep nocxynaex na onepanrao 
cKpenneHHH . CKpenneimc ocymecTariHercH noepcACTBOM AefapMaumi oa"ou H3 conpnraeMbix jxerwieii 
o6ojiohkh 1 hjih Tpy6bi 2. flc4>opMaijMio mowho npoBpAMTb npw noMOii^ bwcokwx Aaii^ieHHM JKWAKOCTM, 
ra30B, cnoco6oM kobkh. o6KaTKM. Aop HODa,lM5, WVi APy 1 "*^ cnoco6oo. 

Ha (Jjmt.1 noKa3an oahji W3 B03Moanbtx BapMairroB CKpenneiowi jiciiiiepa. b kotodom o6ojio^Ka 1 



H3roToaneHa ro Meraruia c MeHbnmM npcflenoM ynpyrocrw, a Tpy6a 2 W3 Meranjia c 6anbmHM npc^cnoM 
ynpyrocTH. B npuBCACHMOM cnynac nnacTMHecKou A«|>opMai^iH no^Beprawr o6onowy I. flro* yroro ua 
Meranjiopeffiyn^eM o6opynooaumi, HanpuMep. POpH30irrajibHO-pacTo^HOM crame b Depr/noatHofi 6a6ne 
M3 A craw, no ocw err aim a ycraHannMBaKrr o6k anion micrpyMeirr c ^e^pMnpyiotmiMM pamcKaxai 3. B 
cTcGc/ib craHKa y crraH annu aawT onpaexy 4. Ha kotodow nocpefl<rrooM urriKjrra 5 aaRperuifooT neimep. 

nocwe HacTpoHKU Ae^opMMpyiomMX pormKOB 3 Ha pa3Mep ucuume HapymHoro fluaMerpa ooanouKH (pa3Mep 
no ^e^opMMpyiomitM pojiMKaxi onpc^ejmercH 3KcnepMMCHTaribH0, d 3aBwcnx40CTn ox /n-iaMerpa jieimepa, 
TonnmHbt ctchok o6cjiomkm 1 h Tpy6bi 2 m MexamraecRMx cboActb werawia) pacKaTHOMy HHcrpyueHTy 
coo6u;ajoT BpamaTenbHoe ^BnweHMe V, a ziefoiqpy nocTyn a-renbHoc S. GbmamvuoT iuiacniMccKyio 
A«fropMauHX> o6ojio»ikh 1 m ynpyryx) Ae<l>opMaujKK> Tpy6w 2. 

B cbh3h c paampfHbiMM MexamwecRMMH cBotscTBaMH MeTaruiOB o6ojio^km 1 n Tpy6bi 2 b oSojiowkc 
opoM30^nyT miacnwecKHe Ae^opMauKH, b pe3y/ibTaTe *iero HapyxHbift h BHyrpeHHHM ^Hawerpbi 
yMeHbcaaTC^, a b Tpy6e 2 npoiooJ^yr ynpyrwe ppfyopuaixpai. r^e nocne chhthh Harpy3KM napaMerpbi 
Tpy6bt B03BpaT5rrcH b nepBOHaManbHoe nonoKeirae, npu otom, npoH3ofiAer 6e33a3opnoe w KanecTBeHHoe 
CKpeimeHMe jiefinepa. 

Ha 4>mp. 2 H3o6paJKeH oahh K3 doswojkhbcc BapnaHTOB cKpennerom jieiraepoB. b kotodom o6onoxma 1 
K3T0ToaneHa H3 MeTajuia c ocjibnnm npeAeJiOM ynpyrocxM, a Tpy6a 2 M3 Meraruia c MeHbnmM npeAenoM 
ynpyrocro. 

HewHep ycTaHaBJiMBaiOT Ha npoiWKHOH craHOK c ynopoM o npucnocooJieHne 6 o^hmm H3 Topuea. B 
oTBcpcTwe Tpy6w 2 bboaht onpaeKy 7, Ha bbixoa b Koropyio BsopauMBaiOT A°P H 8 A°P H no HapywHOMy 
AwaMerpy BbmajmeH Ha pa^Mep oojibine pa3Mepa BHyxpCHHcro AHaMcrpa xpy6bi 2. Be/aroma narnra Aopna 
8 b oTBepcTMM Tpyow 2, K9K h b npeAWAymeM cnyuae, onpeAenneTCH sKcnepHMeirrajibHO. npifl BKmoueniiM 
onpaBKH 7 aoAaHM S nporoBOAHT imacTHHccKyio Ac^opManHio xpy6bi 2 n ynpyryio A«fropwa«HK> o6ono*auf I. 
npHBOAHnjMx k 6c33a3opHOMy m KawecTBeimoMy cKpenneHMio ooonotooi 1 c Tpyfott 2, km h b npeAWAymeM 
cnywae. 



Claims (4>opMy/ia M3o6pcrcHH>iJ: 



Cnooo6 M3roToaneioiH jieiiHepoB, BRjuonaiomfsA roroTOBnetnie xpytfbi m o6cjio*och, c6opKy hx Apyr c APyrou 
nyreM ycraHOSKM Tpy6bi b ooojiowy c 3a3opoM w nocneflyiomee rui acr wmcckoc A«J)opMnpoBaHMe oflHoft to 
oo6panHbix fleTancM, oTJiirqajomraicH tcm, *rro Tpy6y h o6onowy HaroTaenHBaioT to MeTaruiOB c pa3Hboi 
ape^ejioi^ ynpyrocna, a mi acTM^ecKOM netyopuaixyai noflBepraiOT ^lant,, M3Poroaae«nyK> to Mcra/ma c 
MCHbniHM npcACJTOM ynpyrocTH. 



Drawing(s) [MepTejKHj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity . These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1 , 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



Drawings: 
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Fig. 1 
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Fig. 2 
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